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Graphical User Interface 



Inference Engine 




Fig. IB 



Fig. 2A 




Create the cellular 
environment and pathway 
data structures. 
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Add to the environment those 
substances present in the 
cellular context 



Add to the environment those 
substances selected by the 
user as stimuli. 




Remove from the environment 
any concepts the user has 
specified as knockouts. 
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Mark all substances In the 
environment that are now 
available to the pathway. 
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Make the first reaction defined 
in the database the current 
reaction. 
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Add the reaction to the 
sequence of events that 
makes up the pathway. 







Fig. 2B 



Add the products of the 
reaction to the environment 
and use the reaction duration 
to timestamp them as to when 
they will become available. 




Fig. 2C 




Add to the environment those 
substances selected by the 
user as endpoints. 
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For each underived product in 
products. 
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Add alt events which can 
produce this product (in this 

cell environnnent) to the 
product's list of producers. 
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For each producer, generate a 

new product for each of its 
reactants, and add each of the 
current product's producer to 
the new product's list of 
consumers. 
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For each product, establish a 
link between each producer 
and each consumer. 
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FIGURE 3 
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Enter Attribute Limits 
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FIGURE 4E 




FIGURE 5A 
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FIGURE 5C 
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FIGURE 5G 



Assign Concept Attributes 
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FIGURE 5H 
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IConcepl Definition Complete 
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CONCEPT "Sample Concept" EXPANDS "protein" HAS 
' 'activators' ',' 'comments' ',' 'inhibitors"/ 'location' ',' 'other 
databases"/'references" SETS "graphiccolor"=0, 
' 'graphicshape' '=' 'triangle' 

"graphicsi2e"=1 6,"comments"="this is a sample concept". 
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FIGURE 6A 
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FIGURE 6B 



Select Reactants 



^ reaction re^quireSr:rea<gants.;:;T hes^ej^ill jpe^kn 
¥ thahSre '.required ib:befpreseht^fdr the' reaciSiin-. tbt|akefpiS'ce 
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A2aR 
activates 

active adenylyl cyclase 

active AF-1 domain of ER -alpha 

active CRE 

active CREB 

active ER 

active FADD 

active FLICE 
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FIGURE 6C 



|pc,gn^g:,^.^iar.e^^^^ takes place. , " ■. 



Select Products 
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FIGURE 6D 



Select Inhibitors 
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A2aR 
activates 

active adenylyl cyclase 

active AF-1 domain of ER -alpha 

active CRE 

active CREB 

active ER 

active FADD 

active FLICE 
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FIGURE 6E 



Enter Reaction Stiucture 
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FIGURE 6F 




Enler Event Attributes 
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Enler Event Contexts 
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breast cancer cell 
generic cell 
generic ceil with FADD 
HEK-293 cell 





breast cancer cell 
generic cell 
generic cell with FADD 
HEK-293 cell 
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Event Definition Complete 



T he event definition is c6nrip!ete.:^T he- box befow contains' th^. ^ 
|;:ST^L;c6ye that your Selections produced. Thisiis^onlyjprovideasl - 
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EVENT "adenosine binds to adenosine receptor" REQUIRES 
"A2aR";'adenosine" PRODUCES "bound A2aR" APPLIES 
TO "binds to" FROM "adenosine" TO "A2aR" PRESENT IN 
"generic cell" HAS "mobile" SETS "mobile"="NY" HAS 
"postevent" SETS "postevent"="NY". 



';^?|,his|pOi 
Iginlsfi^.- ■ 



. jheBSablse:=vvB^ click; : 
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FIGURE 7 



FIGURE 8A 




FIGURE 8B 




FIGURE 8C 



Choose Pathway Intermediate(s) to Knock Oul 



1 substances,' not>all!oF whichimay-beappiopriateitoLUiep 
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FIGURE 8D 



Choose anv Pathway Endpoints 
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A2aR 

active adenylyl cyclase 

active AF-1 domain of ER -alpha 

active CRE 

active CREB 

active ER 

active FADD 

active FLICE 

active Grb-2 

active G TP-bound heterotrimeric Gi protein 
active G TP-bound heterothmeric Gs protein 
active MAPK 
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FIGURE 8E 
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FIGURE 9 
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5 Textual Pathway 

adenosine bindM: ^o A2aRj 



A2aR binds to GDP-bound heterotrimeric Gs protein 

GTP displaces GDP and activates heterotrimeric Gs protein 

G TP-bound heterotrimeric Gs protein dissociates into GTP-Gs-alpha 

and G(bela/gamma)s 

GTP-Gs-alpha binds to and activates adenylyl cyclase 
G(beta/gamma)s binds to and activates PLC-beta 
adenylyl cyclase converts ATP to cAMP and Pi 
PLC-beta hydrolyzes PIP2 into IP3 and DAG 
cAMP binds to and activates PKA 
IP3 causes release of calcium 
PKA binds to and activates CREB 
CREB binds to and activates CRE 
CRE leads to gene transcription 
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FIGURE lOA 



: Static Pathway 
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Fig. 13 
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i^. Enter User Namlvand Passwmd 



'^■■ M^ -o-foi-^fe 'II^ [ 'i 



User Name: ... 
Password: 
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Fig. 14 



^ CellTek - [CellTek - Static Pathway] 
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MEKK1 



MEKK1M IKK-Beta 
Phosphorylation 
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Phosphorylation 
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Phosphorylates 



IKK-Beta [+] IkB-A/NFkB 
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lkB-A[P1]/NFkB W 
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MKK4[+] 



JNK2 
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Phosphorylates 
MKK4[+] 



JNK2[+] Elk-1 
Binds To 
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Phosla 



Activates 



p38 Alpha 



38 MAPK[+] 



Activates 



CREB 
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38 lvlAPK[+] Elk-1 
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MEK1M ERKl 



ERKl [PI] 



Phosphorylates 
tKK-Alpha[+] 



Phosphorylates 
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IkB-A/NFkB 
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Fig. 16 
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gSJCellTek - [CellTek - Textual Path. 



Initial Conditions 

U ser N ame: CellT ekU ser 

Pathway Type: Forward Pathway 

Context: Immunology Test Cell 

Stimulus: CD 154 

Exclusions: None 

EndPoint: None 



Fig. 17 



0 CD154 Binds To CD40 

0 Inactive J NK1 Binds To Elkl 

0 lnactiveJNK2 Binds to Elkl 



CD154/CD40 Binds To TRAFG 
CD154/CD40 Binds To TRAF3 
CD154y'CD40 Binds To TRAF2 
CD1 54y'CD40 Binds To TRAF5 
CD154/CD40 Leadst to Lck Activation 



TRAFG 
TRAFG 
TRAF2 
TRAF2 
TRAF2 
TRAFG 
TRAF3 
TRAF2 
TRAF5 
TRAF5 
TRAFG 
TRAFG 
TRAFG 
TRAFG 
TRAF2 

TDACR 
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Activates TANK 
Binds To RIP2 
Binds To TANK 
Binds To ASK1 
Binds To RIP 
Binds TAK1/TAB1 
Leads To Activated JNK1 
Binds To MEKK1 
Activates AS K1 
Binds To TANK 
Binds to ECSIT 
Leads toRaM [+] 
Binds to ASK1 
Binds to NIK 
Binds To GCK 



CellTek - [CellTek - Textual Pathway! SflHO 



Initial Conditions 

U ser N ame: CellT ekU ser 

Pathway Type: Forward Pathway 

Context: Immunology Test Cell 

Stimulus: CD 154 

Exclusions: None 

EndPoint: None 



CD154/CD40 Binds To TRAFG 
TRAFG Activates TANK 
TANK Interacts With TBK1 
TBK1 Leads To NIK Activation 
NIK Binds to IKK-A and IKK-B 
NIK Phosphoporylates IKK-A 
Phosphorylation of IkB-A 
Ubiquitination of IkB-A 

CD154 Binds To CD40 
CD154/CD40 Binds To TRAFG 
TRAFG Activates TANK 
TANK Interacts With GCKR 
GCKR Activates MEKK1 
MEKK1 Activates IKK-B 
IKK-B Phosphorylates IkB-A/NFkB 
Ubiquitination of IkB-A 

CD154BindsToCD40 
CD154/CD40 Binds To TRAFG 
TRAFG Activates TANK 
TANK Interacts With GCKR 
GCKR Activates MEKK1 
MEKK1 Phosphorylates MKK4 
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Fig. 18 
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Fig. 19 

5185 5186 5182 

_ _ 



Search for Stimulus 
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Fig. 20 



Search For Concepts 



Options ; 



Query String 



1 


[\Search~"|jp;i|rT 








Fig. 23 



5225 5226 5231 5227 5232 5229 

\ \ \ I / / 




_. - . . 5260 

Fig. 24 ^ 




Fig. 26 



5281 




5282 5283 5285 



5291 



5292 



Fig. 27 



^Cla:fs Concepts Hierarchies: 1438 
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iHierarchies 



El Cell Line 
B Cell Type 
El Function 
El Location 
Si Process 
El - Role 
EI Substance 
El Taxonomy 
El Temporal 
El ■ Vocabulary 



1 ef resK 



5293 



5290 



5294 



Fig. 28 




Fig. 30 




Fig. 31 
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Fig. 32 
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Molecular Attributes: Concept "PhQsphatidvlinosilol-3'QH-Kinase Family" HBIB 
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^Reagents: Concept "Phosphalidylinosilol-S-O-.. 
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Fig. 34 



References: Concept "Phosphatidvlinositol-3-OH-Kindse Family" 
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Fig- 35 



{^External Databases: Concept "Phosph... HmIB 
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Editorial Comments: Concept "PhosphatidvHnosiL.. HISH 
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Fig. 38 
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Fig. 42 



EKperimental Conditions: Event "Test Event" 
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